TOTAL INVENTORY MANAGEMENT 
DESCRIPTION 



[Para 1 ] BACKGROUND OF THE INVENTION 
[Para 2] Technical Field 

[Para 3] The present invention relates generally to inventory 

management, and more particularly, to a total inventory management system. 



[Para 4] Related Art 

[Para 5] Traditionally, solutions to inventory management, or excess 
management, focus strictly on inventory management in terms of either 
purchasing decisions, resource planning, or the necessity for scrap. For 
example, Agarwal et al. (Pub. No. US2003/01 01 1 07 Al ) analyze a supply chain 
network to provide an optimal inventory level. Hayes (Pub. No. 
US2002/01 78092 Al) provides a system to manage inventory based on 
cumulative demands for each of a plurality of time periods. Brockman (USPN 
5,884,300) provides a solution which compensates for consumption of 
inventory by maintaining a constant daily inventory size. 

[Para 6] There are also some existing inventions that are related to 
estimating excess inventory, e.g., Kagami et al. (USPN 5,237,496), Salvo et al. 
(USPN 6,341 ,271 ) and Rand et al. (USPN 5,960,41 4). However, those existing 
references estimate excess inventory based on only one time period - whether 
that be a specified date, or over the forecasted future - but not multiple time 
points and periods. In addition, those references only focus upon purchased 
stock rather than the entire bill of materials and components. Moreover, these 
references focus only on excess inventory and none deal with an optimal 
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amount of inventory that is necessary to meet consumer requirements. 
Furthermore, none of the prior references identify an amount of inventory that 
is delayed in manufacturing yet is required to meet consumer requirements. 

[Para 7] In view of the foregoing, there is a need for a method to 

identify and manage a total inventory including an optimal amount of 
inventory that is necessary to meet consumer requirements and an excess 
inventory exceeds consumer requirements. Also there is a need for a method 
to determine an amount of inventory that is delayed in manufacturing yet is 
required to meet consumer requirements. There is also need for a method to 
manage inventory for both finished goods and for components for multiple 
time points and periods. 



[Para 8] SUMMARY OF THE INVENTION 

[Para 9] The invention includes a method, system and program product 

to manage inventory. Existing inventory, optimum inventory, excess inventory 
and inventory consumption are calculated according to different sets of data 
regarding whether one is considering a policy inventory and/ or a 
manufacturing limitation. Results of the calculations with different sets of data 
are compared to determine an impact of the policy inventory and an inventory 
trapped in manufacturing. This invention has application in the 
microelectronics industry as well as other industries. 

[Para 1 0] A first aspect of the invention is directed to a method of 
managing inventory, the method comprising the steps of: selecting an analysis 
duration and at least one analysis point within the analysis duration; 
determining an excess inventory with consideration of a manufacturing 
limitation and an excess inventory without consideration of the manufacturing 
limitation for each analysis point; determining a trapped inventory based on a 
difference between the excess inventory with consideration of the 
manufacturing limitation and the excess inventory without consideration of the 
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manufacturing limitation; and determining an impact of a policy inventory on 
an inventory consumption. 

[Para 11] A second aspect of the invention is directed to a system for 
managing inventory, the system comprising: means for selecting an analysis 
duration and at least one analysis point within the analysis duration; means for 
determining an excess inventory with consideration of a manufacturing 
limitation and an excess inventory without consideration of the manufacturing 
limitation for each analysis point; means for determining a trapped inventory 
based on a difference between the excess inventory with consideration of the 
manufacturing limitation and the excess inventory without consideration of the 
manufacturing limitation; and means for determining an impact of a policy 
inventory on an inventory consumption. 

[Para 1 2] A third aspect of the invention is directed to a computer program 
product comprising a computer useable medium having computer readable 
program code embodied therein for reporting on performance of a plurality of 
parameters, the program product comprising: program code configured to 
select an analysis duration and at least one analysis point within the analysis 
duration; program code configured to determine an excess inventory with 
consideration of a manufacturing limitation and an excess inventory without 
consideration of the manufacturing limitation for each analysis point; program 
code configured to determine a trapped inventory based on a difference 
between the excess inventory with consideration of the manufacturing 
limitation and the excess inventory without consideration of the manufacturing 
limitation; and program code configured to determine an impact of a policy 
inventory on an inventory consumption. 

[Para 1 3] The foregoing and other features and advantages of the 
invention will be apparent from the following more particular description of 
preferred embodiments of the invention. 



[Para 1 4] BRIEF DESCRIPTION OF THE DRAWINGS 
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[Para 1 5] The preferred embodiment of this invention will be described 
in details, with reference to the following figures, wherein like designations 
denote like elements, and wherein: 

[Para 1 6] FIG. 1 shows a block diagram of a total inventory management 

system in accordance with one embodiment of the invention; 

[Para 1 7] FIG. 2 shows a flow diagram of a method in accordance with 

one embodiment of the invention; 

[Para 1 8] FIG. 3 shows a set of data including no policy inventory and 
considering a manufacturing limitation (OT Data); 

[Para 1 9] FIG. 4 shows details of a step of the flow diagram of FIG. 2; 

[Para 20] FIG. 5 shows a result of an optimum inventory determination 

based on the data of FIG. 3; 

[Para 21] FIG. 6 shows a result of an existing inventory and excess 
inventory calculation based on the data of FIG. 3 and the result of FIG. 5; 

[Para 22] FIG. 7 shows a partition of FIG. 6 including records for bucket 

dates required for a calculation of inventory consumptions; 

[Para 23] FIG. 8 shows a result of an existing inventory, optimum 
inventory and excess inventory calculation with a set of data including a policy 
inventory and considering a manufacturing limitation (PT Data); 

[Para 24] FIG. 9 shows a partition of FIG. 8 including records for bucket 

dates required for a calculation of inventory consumptions; 

[Para 25] FIG. 1 0 shows a result of an existing inventory, optimum 
inventory and excess inventory calculation with a set of data including a policy 
inventory and considering no manufacturing limitation (PO Data); 

[Para 26] FIG. 1 1 shows a partition of FIG. 1 0 including records for bucket 
dates required for the calculation of inventory consumptions; 
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[Para 27] FIG. 1 2 shows a result of an existing inventory, optimum inventory 
and excess inventory calculation with a set of data including no policy 
inventory and considering no manufacturing limitation (00 Data); and 

[Para 28] FIG. 1 3 shows a comparison of the inventory consumptions 
calculated with the set of data including no policy inventory and considering a 
manufacturing limitation (OT Data), the set of data including a policy inventory 
and considering a manufacturing limitation (PT Data) and the set of data 
including a policy inventory and considering no manufacturing limitation (PO 
data). 



[Para 29] DETAILED DESCRIPTION OF THE INVENTION 
[Para 30] 1 . Definitions 

[Para 31 ] For purpose of description, the following terminology will be 
employed: 

[Para 32] "Analysis duration" is a time period, based upon which an analysis is 
conducted. 

[Para 33] "Beginning date" is the date an analysis duration starts. 

[Para 34] "Beginning inventory" is an amount of inventory that exists on the 
beginning date. 

[Para 35] "Bucket date" is a point of time within an analysis duration, which is 
used for selecting data for analysis, e.g., if data at 2003/07/31 is selected for 
analysis, 2003/07/31 is a bucket date. 

[Para 36] "Cycle time" is a period of time after each bucket date, e.g., if 
2003/07/31 is selected as a bucket date, 2003/08/01 -2003/08/05 may be 
selected as a cycle time. 
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[Para 37] "Demand" is an amount of inventory that is required to be shipped 
to a consumer at a specific time. 

[Para 38] "Excess inventory" is an amount of inventory that exceeds consumer 
requirements at a specific time. 

[Para 39] "Existing inventory" is an amount of inventory that exists at a 
specific point of time. 

[Para 40] "Inventory consumption" is an amount of inventory planned to be 
consumed in a specified period of time. 

[Para 41 ] "Inventory data" is information related to a total amount of 
inventory, including, but not limited to, demand, receipt inventory and policy 
inventory. 

[Para 42] "Long term inventory" is an amount of inventory that is not planned 
to be consumed in an analysis duration. 

[Para 43] "Manufacturing limitation" is any limitation that delays the 
manufacturing of an inventory, e.g., governmental restraint and manufacturing 
capacity. 

[Para 44] "Optimum inventory" is an amount of inventory that is required to 
fulfill a customer requirement occurring in a cycle time. 

[Para 45] "Policy inventory" is an amount of an inventory required to fulfill a 
plan to manage inventory or to satisfy a customer requirement in a swift and/ 
or efficient way, e.g., a plan to ship goods to a consumer earlier than the 
required shipping date. 

[Para 46] "Post-processing information" is information not directly related to 
an amount of inventory, yet is required for decision making regarding 
inventory size, e.g., manufacturing cost. 

[Para 47] "Receipt inventory" is an amount of an inventory that is received at a 
specific time. 
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[Para 48] "Short term," "mid term" and "long term" are partitions of an analysis 
duration which are selected to calculate inventory consumptions. 

[Para 49] "Total optimum inventory" is an accumulation of optimum 
inventories for a certain period. 

[Para 50] "Trapped inventory" is an amount of inventory that is delayed in 
manufacturing due to certain manufacturing limitations, yet is required to 
fulfill customer requirements. 



[Para 51] 2. System Overview 

[Para 52] With reference to the accompanying drawings, FIG. 1 is a block 
diagram of total inventory management (TIM) system 10 in accordance with the 
invention. TIM system 1 0 preferably includes a memory 1 2, a processing unit 
(PU) 1 4, input/output devices (I/O) 1 6 and a bus 1 8. A database 20 may also 
be provided for storage of data relative to processing tasks. Memory 1 2 
preferably includes a program product 22 that, when executed by PU 14, 
comprises various functional capabilities described in further detail below. 
Memory 1 2 (and database 20) may comprise any known type of data storage 
system and/or transmission media, including magnetic media, optical media, 
random access memory (RAM), read only memory (ROM), a data object, etc. 
Moreover, memory 1 2 (and database 20) may reside at a single physical 
location comprising one or more types of data storage, or be distributed 
across a plurality of physical systems. PU 1 4 may likewise comprise a single 
processing unit, or a plurality of processing units distributed across one or 
more locations. I/O 1 6 may comprise any known type of input/output device 
including a network system, modem, keyboard, mouse, scanner, voice 
recognition system, CRT, printer, disc drives, etc. Additional components, 
such as cache memory, communication systems, system software, etc., may 
also be incorporated into system 10. 
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[Para 53] As shown in FIG. 1 , program product 22 may include an analysis 
controller 24, an inventory analyzer 26, a policy impact detector 28, a trapped 
inventory detector 30, a combiner 32, a decision maker 34 and other system 
components 36. Other system components 36 may include any 
complementary functions to TIM system 1 0 not explicitly delineated below. 

[Para 54] As also shown in FIG. 1 , I/O 1 6 may include a communication 
interface 38 to enable the system to communicate with a user during 
operation. 

[Para 55] In operation, TIM system 1 0 determines an optimal amount of 
inventory that is necessary to meet customer requirements (optimum 
inventory), an amount of inventory that exceeds customer requirements 
(excess inventory), an amount of inventory that is expected to be consumed 
(inventory consumption) and an amount of inventory that is no longer 
required. TIM system 1 0 also determines an impact of an amount of inventory 
that is used as a policy to balance serviceability requirements to a customer in 
a swift and efficient way. TIM system 1 0 also determines an amount of 
inventory that is delayed in manufacturing due to certain limitations, yet is 
required to fulfill customer requirements. Thus, TIM system 10 provides a 
user with the ability to plan a preferable inventory size and highlight risky 
inventory which may/ should be reduced to accurately reflect the inventory 
position to, e.g., shareholders. TIM system 1 0 also allows a user to access the 
amount of risk the user is choosing to take by maintaining an inventory 
beyond the optimal amount. In summary, TIM system 1 0 facilitates clear 
decision making regarding inventory management. 



[Para 56] 3. Methodology 

[Para 57] Operation of TIM system 10 and implementation of a method 
according to one embodiment of the invention will be described relative to 
FIGS. 2-1 3. FIG. 2 shows a flow of the operation of TIM system 1 0 (FIG. 1 ) 
according to one embodiment. The operation of TIM system 10 (FIG. 1) begins 
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with analysis controller 24 (FIG. 1 ), at step SI , selecting inventory data for 
analysis. Generally, there are four sets of inventory data: (1 ) inventory data 
including a policy inventory and considering a manufacturing limitation, 
hereinafter "policy and trapped (PT) data," (2) inventory data including no 
policy inventory and considering a manufacturing limitation, hereinafter 
"trapped only (OT) data," (3) inventory data including a policy inventory and 
considering no manufacturing limitation, hereinafter "policy only (PO) data" 
and (4) inventory data including no policy inventory and considering no 
manufacturing limitation, hereinafter "bare (00) data." Analysis controller 24 
(FIG. 1 ) always selects at least one of the policy and trapped (PT) data and the 
trapped only (OT) data for analysis because in reality, manufacturing 
limitations always exist. Analysis controller 24 (FIG. 1) will select both the 
policy and trapped (PT) data and the trapped only (OT) data if a user needs to 
determine an impact of a policy inventory. The bare (00) data will be selected 
to determine a total optimum inventory. The policy only (PO) data will be 
selected to determine a trapped inventory if the policy and trapped (PT) data is 
also selected; the bare (00) data will be selected to determine a trapped 
inventory if the trapped only (OT) data is also selected; and if both the policy 
and trapped (PT) data and the trapped only (OT) data are selected, either the 
policy only (PO) data or the bare (00) data may be selected to determine a 
trapped inventory. 

[Para 58] For description purposes, analysis controller 24 (FIG. 1) is assumed 
to select all four sets of data for analysis. FIG. 3 shows an exemplary set of 
trapped only (OT) data to be used for describing the operation of TIM system 
1 0 (FIG. 1 ). The policy and trapped (PT) data, policy only (PO) data and bare 
(00) data used in the description will be described later in terms of their 
differences to the trapped only (OT) data of FIG. 3. As shown in FIG. 3, the 
part number for the specific inventory is 0000076P551 9. The data is for office 
site number 09BD. The data record types include beginning inventory and 
demand. The beginning date for analysis is 20030725, which is also the date 
of the beginning inventory. 
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[Para 59] Returning to FIG. 2, at step SI , analysis controller 24 (FIG. 1 ) also 
sets analysis parameters including an analysis duration and at least one 
analysis point (bucket date) within the analysis duration for an analysis of the 
selected inventory data. The parameters also include, but are not limited to, 
cycle time, short term, mid term and long term. The selection of analysis 
parameters may be based on inventory type, consumer requirements, firm 
policies or other factors preset by a user. For example, the selection of the 
cycle time, which is used to determine an optimum inventory, may be based on 
a time period required for manufacturing an inventory, e.g., the time required 
for assembling components into finished goods. If for example, it takes 5 
days for a company to assemble components into finished goods, analysis 
controller 24 (FIG. 1 ) may select 5 days as the cycle time (for a bucket date). 
The reason is that on each bucket date, a consumer requirement within the 5 
days cycle time cannot be fulfilled by assembling components into finished 
goods and must be fulfilled using existing inventory that exists on the bucket 
date and the amount of the existing inventory used to meet the requirement is 
an optimum inventory on the bucket date. The selection of an analysis point, 
hereinafter "bucket date," can be based on convenience considerations. For 
example, the end of a month is usually the date for inventory clearing, 
accounting and planning and can be conveniently selected as the bucket date. 
For purposes of description, for example, analysis controller 24 (FIG. 1), at 
step SI , may select 1 2 months for the analysis duration, here from 20030725 
to 20040731 . A bucket date is the last day of each month within the 1 2 
month duration, here 20030731 , 20030831 , 20030930, 20031 031 , 
20031 1 30, 20031 231 , 200401 31 , 20040229, 20040331 , 20040430, 
20040531 , 20040630, 20040731 ; a cycle time is selected as the five days 
after each bucket date, i.e., the first 5 days of each month, assuming that it 
takes 5 days for a company to assemble components into an inventory of 
finished goods; short term is selected as the first 3 months from the beginning 
date, here from 20030725 to 20031 031 ; mid term is selected as the second 3 
months from the beginning date, here from 20031 031 to 200401 31 ; and the 
long term is selected as the final 6 months, here from 200401 31 to 20040731 . 
It is appreciated that any selection and combination of analysis parameters are 
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included in the current invention. In addition, although the description is 
based on an inventory of finished goods, it is appreciated that the current 
invention can also be applied to components management. 

[Para 60] Continuing with FIG. 2, next, at step S2, inventory analyzer 26 (FIG. 
1) determines, inter alia, an excess inventory with consideration of a 
manufacturing limitation and an excess inventory without consideration of the 
manufacturing limitation for each analysis point (bucket date). At step S2, 
inventory analyzer 26 (FIG. 1) also determines an excess inventory with 
consideration of a policy inventory and an excess inventory without 
consideration of the policy inventory. 

[Para 61 ] Specifically, inventory analyzer 26 (FIG. 1 ), at step S2, analyzes each 
selected data set, here the policy and trapped (PT) data, policy only (PO) data, 
trapped only (OT) data and the bare (00) data, separately according to a same 
procedure, except for the bare (00) data. The bare (00) data is excluded, for 
purpose of description, for example, because it is only used to determine a 
total optimum inventory which, as described later, does not need to go 
through the whole procedure of step S2. 

[Para 62] The analysis procedure, at step S2, includes three stepwise sub- 
steps shown on FIG. 4. The operation of the three sub-steps -S21 , S22 and 
S23 - are described below in details according to the analysis with the trapped 
only (OT) data shown in FIG. 3. Because the same analysis procedures are also 
conducted with the policy and trapped (PT) data and the policy only (PO) data 
and partly with the bare (00) data, the analysis, at step S2 (FIG. 2), with the 
policy and trapped (PT) data, the policy only (PO) data and the bare (00) data 
will not be described in detail and only the results of those analysis will be 
provided. 

[Para 63] Staying with FIG. 4, at step S21 , inventory analyzer 26 (FIG. 1 ) 
determines an optimum inventory for each bucket date with each data set 
selected. An optimum inventory is a demand occurring (being shipped) within 
the (e.g., 5 day) cycle time for each bucket date, including the bucket date. If 
a demand occurs more than 5 days after the beginning of the month in which 
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it occurs, the demand is not a part of the optimum inventory on the bucket 
date of the preceding month because assembly of the goods to fulfill the 
demand needs 5 days and at the end of the preceding month (bucket date), a 
company does not need to have an inventory to meet this specific demand. 
That is, a company can have only components, and assembles the components 
to meet the demand. And the demand is also not part of the optimum 
inventory on the bucket date of the month in which the demand occurs since 
the goods to fulfill the demand have already been shipped by the end of the 
month (bucket date) and therefore should be out of both an existing inventory 
and an optimum inventory. The determination of an optimum inventory 
enables a company to maintain an optimal (no more, no less) amount of 
inventory at a specific time to fulfill consumer requirements. 

[Para 64] Based on the trapped only (OT) data shown in FIG. 3, inventory 
analyzer 26 (FIG. 1) determines the optimum inventories shown in FIG. 5. Here 
only the demand occurring on 20040731 , within the five day cycle time of 
20040731 , qualifies as an optimum inventory, while the demands occurring on 
20031 030 and 2004021 4 do not qualify as optimum inventories because they 
occur outside the five day cycle time for bucket date 20030930 and bucket 
date 20040131. 

[Para 65] Continuing with FIG. 4, next, at step S22, inventory analyzer 26 (FIG. 
1) calculates an existing inventory and an excess inventory. An existing 
inventory is the amount of inventory that exists at a specific point of time, here 
a bucket date. An excess inventory is the amount of inventory that exceeds 
consumer requirements at a specific time, here a bucket date. On each bucket 
date, only the optimum inventory is required to fulfill consumer requirements, 
or in other words, only demands occurring within the 5 days cycle time needs 
to be met with the existing inventory because demands occurring more than 5 
days from a bucket date can be met by assembling components. So, an excess 
inventory on each bucket date equals the existing inventory minus the 
optimum inventory. It is evident that an excess inventory can be either a 
positive number, which means an existing inventory exceeds an amount 
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necessary to fulfill consumer requirements, or a negative number, which 
means the existing inventory is not enough to fulfill consumer requirements. 

[Para 66] FIG. 6 shows the table of existing inventory, optimum and excess 
inventory calculated by inventory analyzer 26 (FIG. 1) at step S22 (FIG. 4). 
Here, although the demands that occur on 20031 030 and 2004021 4 do not 
qualify as optimum inventories, they affect the existing inventories of the 
bucket date of the months that they occur because at those bucket dates, the 
amounts of the inventory have already been shipped and are out of the 
existing inventory. For example, the demand that occurs on 20031 030 does 
not qualify as an optimum inventory on both bucket dates 20030930 and 
20031 031 , but it is subtracted from the excess inventory at bucket date 
20030930 to obtain the existing inventory on bucket date 20031 031 . As a 
consequence, the excess inventory on bucket date 20031 031 is also affected 
by this demand. So basically, if a demand qualifies as an optimum inventory, 
its effect on excess inventory will be recorded on the bucket date of the month 
before the demand occurs. If a demand does not qualify as an optimum 
inventory, its effect will be recorded on the bucket date of the month the 
demand occurs. This difference will affect later calculations of inventory 
consumptions. 

[Para 67] Returning to FIG. 4, next, at step S23 (FIG. 4), inventory analyzer 26 
(FIG. 1 ) calculates inventory consumptions in terms of inventory that will be 
consumed in the short term, hereinafter "short term consumption (ST)," 
inventory that will be consumed in the mid term, hereinafter "mid term 
consumption (MT)," inventory that will be consumed in the long term, 
hereinafter "long term consumption (LTA)" and inventory not consumed in a 
period of time (the analysis duration), herein after "long term inventory (LTI)." 
The calculations are based on the excess inventory on the bucket date at the 
end of each term and the bucket date of the month of the beginning date, 
which are selected at step SI (FIG. 2) by analysis controller 24 (FIG. 1 ). For the 
purpose of description, the bucket date of the month of the beginning date is 
identified as "base bucket (Base);" the bucket date for the short term is 
identified as "short term bucket (STB);" the bucket date for the mid term is 
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identified as "mid term bucket (MTB);" and the bucket date for the long term is 
identified as "long term bucket (LTB)." For purpose of description, as 
described before, analysis controller 24 (FIG. 1), at step SI (FIG. 2), selects the 
first 3 months after the beginning date as the short term, the second 3 months 
after the beginning date as the mid term, and the last 6 month in the analysis 
duration as the long term. The beginning date is 20030725, which is more 
than 5 days after the beginning of July, 2003, so the base bucket (Base) for the 
calculation is 20030731 instead of 20030630. The short term bucket (STB) is 
20031 031 ; the mid term bucket (MTB) is 200401 31 ; and the long term bucket 
(LTB) is 20040731 . FIG. 7 is a partition of FIG. 6, which shows the existing 
inventory, optimum inventory and excess inventory on those required bucket 
dates. 

[Para 68] Continuing with FIG. 4, the calculations of inventory consumption, 
at step S23, are based on the following algorithms: 

[Para 69] ST = max (0, EX Ba se - EXstb) 

[Para 70] MT = max (0, EX Ba se - EXmtb - ST) 

[Para 71 ] LTA = max (0, EX Ba se - EXltb - ST - MT) 

[Para 72] LTI = max (0, EX Ba se - ST - MT- LTA) 

[Para 73] Wherein EXBase is the excess inventory on the base bucket (Base), 
EXstb is the excess inventory on the short term bucket (STB), EXmtb is the excess 
inventory on the mid term bucket (MTB) and EXltb is the excess inventory on 
the long term bucket (LTB). 

[Para 74] Incorporating the values of FIG. 7 into the above equations, 
inventory analyzer 26 (FIG. 1) obtains: 

[Para 75] ST = max (0, 41,903 - 31,903) = 10,000 

[Para 76] MT = max (0, 41 903-31 903 -1 0,000) = 0 

[Para 77] LTA = max (0, 41 903- 1 1 ,903-1 0,000- 0) = 20,000 
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[Para 78] LTI = max (0, 41 ,903 - 1 0,000 - 0 - 20,000) = 1 1 ,903 



[Para 79] Returning to FIG. 2, the above described step 2 analysis procedures, 
i.e. steps S21 , S22 and S23 of FIG. 4, which are described with the trapped 
only (OT) data, are also conducted with the policy and trapped (PT) data and 
the policy only data (PO) and partly with the bare (OO) data. 

[Para 80] For purposes of description, the policy and trapped (PT) data is 
assumed to be the combination of the trapped only (OT) data and a policy 
inventory. For purpose of description, for example, the policy is to ship the 
20040214 demand of the trapped only (OT) data (FIG. 3) ten days early, which 
puts the demand into the 5 day cycle time of the bucket date 200401 31 . As a 
consequence, this demand now qualifies as an optimum inventory determined 
at step S21 (FIG. 4). FIG. 8 shows the results of the existing inventory, 
optimum inventory and excess inventory calculated with the policy and 
trapped (PT) data at step S22 (FIG. 4). FIG. 9 is a partition of FIG. 8 that 
includes the records for the bucket dates: base bucket (Base), short term 
bucket (STB), mid term bucket (MTB) and long term bucket (LTB). 

[Para 81] Continuing with FIGS. 2 and 4, at step S2, analysis steps S21-S22 
(FIG. 4) are also conducted with the policy only (PO) data. For purpose of 
description, for example, inventory analyzer 26 (FIG. 1 ) conducted steps S21 - 
S22 with the policy only (PO) data and obtains the existing inventory, optimum 
inventory and excess inventory shown in FIG. 1 0. FIG. 1 1 is a partition of FIG. 
1 0 that includes the records for the bucket dates: base bucket (Base), short 
term bucket (STB), mid term bucket (MTB) and long term bucket (LTB). 

[Para 82] Continuing with FIGS. 2 and 4, at step S2, analysis steps S21 -S22 
(FIG. 4) are also conducted with the bare (OO) data. For purpose of 
description, for example, inventory analyzer 26 (FIG. 1 ) conducts step S21 -22 
with the bare (OO) data and obtains the existing inventory, optimum inventory 
and excess inventory shown in FIG. 1 2. Here there is no difference between 
FIG. 1 0 (of policy only (PO) data) and FIG. 1 2 (of bare (OO) data) because due to 
the removal of manufacturing limitations from the policy and trapped (PT) 
data, the demands that originally will be shipped (occur) on 20031030 and 
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2004021 4 now will be shipped (occur) on 20030831 and 20031 031 
respectively, which makes the policy that ships the 20040214 demand 10 days 
early moot. So the application of the policy here makes no difference between 
the policy only (PO) data and the bare (00) data. 

[Para 83] Returning to FIG. 4, with the policy and trapped (PT) data and the 
policy only (PO) data, inventory analyzer 26 (FIG. 1 ) also calculates inventory 
consumptions at step S23 and obtains results shown in FIG. 1 3. According to 
the current embodiment, inventory analyzer 26 (FIG. 1) does not conduct step 
S23 with the bare (00) data because it is not necessary for the determination 
of a total optimum inventory that the bare (00) data is used for. However, it is 
evident that an inventory consumption calculation with the bare (00) data is 
also included in the current invention. 

[Para 84] Returning to FIG. 2, the results of the analysis with the trapped only 
(OT) data, at step S2, are marked as Eot for the existing inventory, OPot for the 
optimum inventory, ESot for the excess inventory, STot for the short term 
consumption (ST), MTot for the mid term consumption (MT), LTAot for the long 
term consumption (LTA) and LTIot for the long term inventory (LTI). Similarly, 
the results of the analysis with the policy and trapped (PT) data, at step S2, are 
marked as Ept for the existing inventory, OPpt for the optimum inventory, ESpt 
for the excess inventory, STpt for the short term consumption (ST), MTpt for the 
mid term consumption (MT), LTApt for the long term consumption (LTA) and 
LTIpt for the long term inventory (LTI). Similarly, the results of the analysis 
with the policy only (PO) data, at step S2, are marked as Epo for the existing 
inventory, OPpo for the optimum inventory, ESpo for the excess inventory, STpo 
for the short term consumption (ST), MTpo for the mid term consumption (MT), 
LTApo for the long term consumption (LTA) and LTIpo for the long term 
inventory (LTI). Further, the results of the analysis with the bare (00) data, at 
step S2, are marked as Eoo for the existing inventory, OPoo for the optimum 
inventory, ESoo for the excess inventory. 

[Para 85] The results of step S2 (FIG. 2) are useful both for decision making 
regarding inventory management and for the further analyses at step S3, as 
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later described. For example, the results of long term inventory (LTI) of step 
S2 may provide a user with the amount of inventory that is at risk of waste. 
The results of the excess inventory remind a user to increase or decrease 
existing inventory. The results of the short term consumption, mid term 
consumption and long term consumption provide a user with trends of 
consumer requirements. In addition, the results of step S2 are used for the 
determination of an impact of the policy inventory, a trapped inventory and a 
total optimum inventory at step S3 (FIG. 2) as will be described below. 

[Para 86] Continuing with FIG. 2, after inventory analyzer 26 (FIG. 1 ) finishes 
the calculations, at step S2, for the 4 sets of data, TIM system 1 0 (FIG. 1 ) 
proceeds to step S3, which includes three independent steps - step S3(P) that 
determines an impact of a policy inventory, S3(T) that determines a trapped 
inventory and step S3(0) that determines a total optimum inventory. 

[Para 87] Continuing with FIG. 2, at step S3(P), policy impact detector 28 (FIG. 
1) determines a policy impact based on a difference between the excess 
inventory with consideration of the policy inventory and the excess inventory 
without consideration of the policy inventory. Specifically policy impact 
detector 28 (FIG. 1) compares the difference between the inventory 
consumptions calculated (based on the excess inventory) with the policy and 
trapped (PT) data and the inventory consumptions calculated with the trapped 
only (OT) data according to the following algorithms: 



[Para 


88] 


ST-P = 


max (0, STot - STpt) 


[Para 


89] 


MT-P = 


max (0, MTot - MTpt) 


[Para 


90] 


LTA-P = 


= max (0, LTAot - LTApt) 


[Para 


91] 


LTI-P = 


max (0, LTIot - LTIft) 


[Para 


92] 


and: 




[Para 


93] 


ST-0 = 


STot- ST-P 


[Para 


94] 


MT-0 = 


= MTot - MT-P 
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[Para 95] LTA-0 = LTAot - LTA-P 



[Para 96] LTI-0 = LTIot - LTI-P 

[Para 97] Wherein STot, MTot, LTAot and LTIot are the short term consumption 
(ST), mid term consumption (MT), long term consumption (LTA) and long term 
inventory (LTI) calculated with the trapped only (OT) data; STpt, MTpt, LTApt and 
LTIpt are the short term consumption (ST), mid term consumption (MT), long 
term consumption (LTA) and long term inventory (LTI) calculated with the 
policy and trapped (PT) data; ST-O, MT-O, LTA-0 and LTI-0 are parts of the 
STot, MTot, LTAot and LTIot that are not affected by the policy; and ST-P, MT- 
P, LTA-P and LTI-P are parts of the STot, MTot, LTAot and LTIot that are 
affected by the policy. Obtaining ST-P, MT-P, LTA-P and LTI-P, a user of TIM 
system 10 (FIG. 1) can determine the impact of the policy. 

[Para 98] Incorporating the values obtained at step S2, as shown in FIG. 1 3, 
policy impact detector 28 (FIG. 1) obtains: 

[Para 99] ST-P = max (0, 1 0,000 - 1 0,000) = 0 

[Para 1 00] MT-P = max (0, 0 - 1 0,000) = 0 

[Para 1 01 ] LTA-P = max (0, 20,000 - 1 0,000) = 1 0,000 

[Para 1 02] LTI-P = max (0, 1 1 ,903 - 1 1 ,903) = 0 

[Para 1 03] and 

[Para 1 04] ST-0 = 1 0,000 -0 = 1 0,000 
[Para 105] MT-0 = 0-0 = 0 
[Para 1 06] LTA-0 = 20,000 - 1 0,000 = 1 0,000 
[Para 1 07] LTI-0 = 1 1 ,903 -0 =11 ,903 

[Para 1 08] According to the result, the impact of the policy - shipping the 
20040214 demand of the trapped only (OT) data of FIG. 3 ten days early - is 
on the long term consumption of the inventory, because 10,000 pieces of 
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inventory planned to be consumed in the long term are affected by the policy 
and is consumed in the short term instead (See FIG. 1 3). 

[Para 1 09] Continuing with FIG. 2, at step S3(T), trapped inventory detector 30 
(FIG. 1) determines a trapped inventory based on a difference between the 
excess inventory with consideration of a manufacturing limitation and the 
excess inventory without consideration of a manufacturing limitation. 
Specifically, trapped inventory detector 30 (FIG. 1) compares the inventory 
consumptions calculated (based on the excess inventory), at step S2, with the 
policy and trapped (PT) data with the inventory consumptions calculated, at 
step S2, with the policy only (PO) data. It is evident that a comparison between 
the step S2 results calculated with the trapped only (OT) data and the step S2 
results calculated with the bare (00) data is also included in the current 
invention. 

[Para 1 1 0] Continuing with FIG. 2, according to the current embodiment, 
trapped inventory detector 30 (FIG. 1), determines a trapped inventory, at step 
S3(T), according to the following algorithms: 



[Para 111] ST-T = 


max (0, STpo - STpt) 


[Para 1 1 2] MT-T = 


max (0, MTpo - 


MTpt) 


[Para 1 1 3] LTA-T = 


= max (0, LTApo 


- LTApt) 


[Para 114] LTI-T = 


max (0, LTIpo - 


LTIpt) 


[Para 1 1 5] and: 






[Para 1 1 6] ST-0 = 


STpo - ST-T 




[Para 1 1 7] MT-0 = 


= MTpo - MT-T 




[Para 1 1 8] LTA-0 


= LTApo- LTA-T 




[Para 1 1 9] LTI-0 = 


= LTIpo - LTI-T 
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[Para 1 20] Wherein ST-T, MT-T, LTA-T and LTI-T are part of the short term 
consumption, mid term consumption, long term consumption and long term 
inventory which are delayed in manufacturing due to various manufacturing 
limitations and yet are required to fulfill consumer requirements; and ST-O, 
MT-O, LTA-0 and LTI-0 are part of the short term consumption, mid term 
consumption, long term consumption and long term inventory which are not 
delayed in manufacturing 

[Para 121] Incorporating the values of FIG. 1 3, trapped inventory detector 30 
(FIG. 1), at step S3(T), obtains: 

[Para 1 22] ST-T = max (0, 20,000 - 1 0,000) = 1 0,000 
[Para 1 23] MT-T = max (0, 0 - 1 0,000) = 0 
[Para 1 24] LTA-T = max (0, 1 0,000 - 1 0,000) = 0 
[Para 1 25] LTI-T = max (0, 1 1 ,903 - 1 1 ,903) = 0 
[Para 1 26] and 

[Para 1 27] ST-0 = 20,000 - 1 0,000 = 1 0,000 
[Para 128] MT-0 = 0-0 = 0 
[Para 1 29] LTA-0 = 1 0,000 -0 =1 0,000 
[Para 1 30] LTI-0 = 1 1 ,903 -0 =11 ,903 

[Para 1 31] According to the results, in short term there is an inventory of 
1 0,000 that is delayed in manufacturing and is yet required to fulfill consumer 
requirements. Due to the delay, in the short term, only 1 0,000 pieces of 
inventory, instead of 20,000 pieces, are consumed (See FIG. 1 3). That is, in 
short term, 1 0,000 pieces are not available due to manufacturing limitations, 
which could otherwise be consumed. Results show that that 1 0,000 pieces are 
consumed in the mid term instead (See FIG. 1 3). 
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[Para 1 32] The results also show that in the short term, there is an inventory 
consumption of 10,000 pieces that is not affected by the manufacturing 
limitations. That is, in short term, a consumer demand of 1 0,000 is not 
delayed due to the manufacturing limitations. 

[Para 1 33] Continuing with FIG. 2, at step S3(0), inventory analyzer 26 (FIG. 1 ) 
determines a total optimum inventory based on the optimum inventory on 
each bucket date by grouping the optimum inventories on each bucket date 
calculated with the bare (OO) data (OPoo) into a total optimum inventory for the 
whole analysis duration or sub-total optimum inventories for the short term, 
mid-term and long term. 

[Para 1 34] Continuing with FIG. 2, at step S4, combiner 32 (FIG. 1 ) combines 
the results of step S2 calculated with the four sets of data and the results of 
step S3(P), S3(T) and S3(0) to generate a comprehensive result table. Further, 
at step S4, combiner 32 (FIG. 1) adds some post-processing information, such 
as cost and price, to the comprehensive result table. The comprehensive 
result table contains all the information required for decision making 
regarding an inventory. 

[Para 1 35] Continuing with FIG. 2, at step S5, decisions regarding inventory 
size, e.g., manufacturing, purchase and scrap, are made based on, inter alia, 
the excess inventory, the trapped inventory and the impact of the policy 
inventory. The decision making can be done by decision maker 34 (FIG. 1) 
according to standards preset by a user of TIM system 1 0 (FIG. 1 ). 
Alternatively, the comprehensive result table generated at step S4 (FIG. 2) may 
be communicated to a user of TIM system 1 0 (FIG. 1 ) to enable the user to 
make the decision. 

[Para 1 36] It is evident that during the operation of TIM system 1 0 (FIG. 1 ), any 
results obtained in steps SI -S3 can also be communicated to a user through 
communication interface 38 (FIG. 1) for the user to make decisions about 
inventory size and to evaluate the results and possibly to reset analysis 
parameters at step SI and reiterate the operation of TIM system 10 (FIG. 1) 
accordingly. 
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[Para 137] CONCLUSION 



[Para 1 38] In the previous discussion, it will be understood that the method 
steps discussed are performed by a processor, such as PU 1 4 of system 1 0, 
executing instructions of program product 22 stored in memory. It is 
understood that the various devices, modules, mechanisms and systems 
described herein may be realized in hardware, software, or a combination of 
hardware and software, and may be compartmentalized other than as shown. 
They may be implemented by any type of computer system or other apparatus 
adapted for carrying out the methods described herein. A typical combination 
of hardware and software could be a general-purpose computer system with a 
computer program that, when loaded and executed, controls the computer 
system such that it carries out the methods described herein. Alternatively, a 
specific use computer, containing specialized hardware for carrying out one or 
more of the functional tasks of the invention could be utilized. The present 
invention can also be embedded in a computer program product, which 
comprises all the features enabling the implementation of the methods and 
functions described herein, and which - when loaded in a computer system - 
is able to carry out these methods and functions. Computer program, 
software program, program, program product, or software, in the present 
context mean any expression, in any language, code or notation, of a set of 
instructions intended to cause a system having an information processing 
capability to perform a particular function either directly or after the following: 
(a) conversion to another language, code or notation; and/or (b) reproduction 
in a different material form. 

[Para 1 39] While this invention has been described in conjunction with the 
specific embodiments outlined above, it is evident that many alternatives, 
modifications and variations will be apparent to those skilled in the art. 
Accordingly, the embodiments of the invention as set forth above are intended 
to be illustrative, not limiting. Various changes may be made without 
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departing from the spirit and scope of the invention as defined in the following 
claims. 
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